The folate cofactor of Escherichia coli DNA photolyase acts catalytically.
Escherichia coli DNA photolyase catalyzes the light-driven (300-500 nm) repair of pyrimidine dimers formed between adjacent pyrimidine bases in DNA exposed to UV light (200-300 nm). The light-driven repair process is facilitated by two enzyme-bound cofactors, FADH2 and 5,10-methenyltetrahydrofolate. The function of the folate has been characterized in greater detail in this series of experiments. Investigations of the relative binding affinities of photolyase for the monoglutamate and polyglutamate forms of 5,10-methenyltetrahydrofolate show that the enzyme has a greater affinity for the naturally occurring polyglutamate forms of the folate and that the exogenously added monoglutamate derivative is less tightly associated with the protein. Multiple turnover experiments reveal that the folate remains bound to photolyase even after 10 turnovers of the enzyme. Examination of the rates of repair by photolyase containing stoichiometric folate in the presence or absence of free folate under multiple turnover conditions and at micromolar concentrations of enzyme also demonstrates that the folate acts catalytically. The stimulation of turnover by exogenous folate seen at low concentrations of photolyase is shown to be due to the lower affinity of photolyase for the monoglutamate derivative used in reconstitution procedures. These results demonstrate that the folate of E. coli DNA photolyase is a bona fide cofactor and does not decompose or dissociate during multiple turnovers of the enzyme.